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(54)Title of Invention: Resist Composition 
(57)Abstract: 

[Object] To provide a resist material having highly balanced resist properties, 
such as sensitivity, resolution, etching resistance and shelf stability, and particularly a 
resist composition suitable for use as a resist of a positive type for microfabrication of 
semiconductor devices. 

[Constitution] A resist composition characterized by containing (A) a resin 
obtained by substituting an acid-unstable group for at least part of hydroxyl groups of an 


alkali-soluble, hydrogen-added phenolic resin and (B) a compound capable of 
generating an acid upon irradiation of active light. 

[Claims] 

[Claim 1] A resist composition characterized by containing (A) a resin obtained 
by substituting an acid-unstable group for at least part of hydroxyl groups of an 
alkali-soluble, hydrogen-added phenolic resin and (B) a compound capable of 
generating an acid upon irradiation of active light. _ 

[Claim 2] The resist constituent according to claim 1 , wherein the acid-unstable 
group is at least one group selected from the group consisting of ether, acetal, enol 
ether, carbonate, orthocarbonate, N-acyliminocarbonate, and orthofomate. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The invention relates to a resist composition, and more 
particularly a resist material which makes it possible to form a pattern by irradiation of 
far ultraviolet rays, KrF excimer laser light or the like. The resist composition is 
particularly suitable as a positive resist for microfabrication of semiconductor devices. 

[0002] 

[Prior Art] 


[0009] 

[Problems to be Solved by the Invention] The object of the invention is to 
provide a resist material having highly balanced resist properties, such as sensitivity, 
resolution, etching resistance and shelf stability. Also, the object of the invention is to 
provide a resist material suitable for the lithography using far ultraviolet ray or KrF 


excimer laser light of short wavelength. Another object of the invention is to provide a 
resist composition suitable as a positive resist for microfabrication of semiconductor 
devices. 

[0010] The inventors have worked to solve the problems of prior art, and 
consequently, have found that a resist composition, which can achieve the objects, can 
be obtained by combining a base resin obtained by substituting an acid-unstable group 
for at least part of hydroxyl groups of an alkali-soluble, hydrogen-added phenolic resin 
with a compound capable of generating an acid upon irradiation of active light, and, 
based on this, have accomplished the invention. 

[0011] 

[Means for Solving the Problems] Thus, according to the invention, there is 
provided a resist composition characterized by containing (A) a resin obtained by 
substituting an acid-unstable group at least part of hydroxyl groups of an alkali-soluble, 
hydrogen-added phenolic resin and (B) a compound capable of generating an acid upon 
irradiation of active light. 

[0012] The invention will now be explained in detail. 

(A) Acid-Unstable Group-substituted Resin 

In the invention, a resin obtained by substituting an acid-unstable group for at 
least part of hydroxyl groups of an alkali-soluble, hydrogen-added phenolic resin is used 
as a base resin. The acid-unstable group-substituted resin, which is hard to be soluble 
in an alkaline developer (aqueous alkaline solution), has an improved solubility in an 
alkaline developer, at the sites thereof irradiated with active light, after the irradiation 
with the active light, because of the breakage of the acid-unstable group under the 
effect of an acid derived from the compound capable of generating an acid upon 
irradiation of active light. 

[0013] The alkali-soluble, hydrogen-added phenolic resin is a resin obtained by 
subjecting an alkali-soluble phenolic resin to hydrogen addition. The alkali-soluble 


resins are exemplified by condensation reaction products of a phenol and an aldehyde, 
condensation reaction products of a phenol and a ketone, polymers based on a vinyl 
phenol, polymers based on a isopropenyl phenol, and hydrogen-added products of 
these phenolic resins. 

[0014] Examples of the phenols include monovalent phenols, such as phenol, 
cresol, xylenol, ethylphenol, and phenylphenol, and polyhydric phenols, such as 
resorcinol, pyrocatechol, hydroquinone, bisphenol A, and pyrogallol. Examples of the 
aldehydes include formaldehyde, acetaldehyde, benzaldehyde, and terephthal aldehyde. 
Examples of ketones include acetone, methyl ethyl ketone, diethyl ketone, and diphenyl 
ketone. The condensation reaction of a phenol with an aldehyde or a ketone can be 
performed according to a conventional method. 

[0015] A vinyl phenol-based polymer is selected from homopolymers of vinyl 
phenol and copolymers of vinyl phenol with a component copolymerizable with vinyl 
phenol. Examples of the components copolymerizable with vinyl phenol include acrylic 
acid, methacrylic acid, styrene, maleic anhydride, vinyl acetate, acrylonitrile, and 
derivatives thereof. A isopropenyl phenol-based polymer is selected from 
homopolymers of isoprppenyl phenol and copolymers of isopropenyl phenol with a 
component copolymerizable with isopropenyl phenol. Examples of the copolymerizable 
components include acrylic acid, methacrylic acid, styrene, maleic anhydride, vinyl 
acetate, acrylonitrile, and derivatives thereof. 

[0016] The hydrogen-added product of the phenolic resin can be obtained by a 
well-known hydrogen addition reaction, and specifically, can be obtained by dissolving a 
phenol resin in an organic solvent, and introducing hydrogen in the presence of a 
catalyst of a homogeneous system or a heterogeneous system. The concentration of 
the phenol resin solution in the hydrogen addition reaction is 1 to 70% by weight, 
preferably 1 to 40% by weight. The solvent may be any solvent provided that it 
dissolves the phenol resin without having adverse effects on the hydrogen addition 


catalyst. As the hydrogen addition catalyst, a metal or a non-metal having activity for the 
hydrogen addition reaction is used. Examples of the catalyst include hydrogen addition 
catalysts based on Fe, Co, Ni, Ru, Rh, Pd, Ir, Os, Pt, Cr, Te, Mn, Ti, V, Zr, Mo, and W. 
The hydrogen addition catalyst may be used solely, or may be used in a combination of 
two or more catalysts. 

[0017] The reaction temperature of the hydrogen addition reaction is usually 0 
to 300°C, preferably 20 to 150°C. It is possible for the reaction to occur at 300°C or 
above, although the reaction at such a temperature is not preferable because side 
reactions tend to occur. The hydrogen pressure is from atmospheric to 400 kg/cm 2 , 
preferably 5 to 200 kg/cm 2 . After the hydrogen addition reaction, the catalyst can be 
removed from the hydrogen addition reaction solution by a reprecipitation refining, 
sedimentation, centrifuging, or filtration process, etc.. 

[0018] The hydrogen addition is performed so that the rate of hydrogen addition 
is usually 0.1 to 70%, preferably 1 to 50%, and more preferably 3 to 40%. At the rate of 
hydrogen addition exceeding 70%, the hydrogen-added phenol resin is insoluble in an 
aqueous alkaline solution, resulting in a base polymer which is not suitable for a resist. 
At a too small rate of hydrogen addition, the improvement of performance by the 
hydrogen addition is small. Making an alkali-soluble phenol resin into an alkali-soluble, 
hydrogen-added phenol resin by adding hydrogen to the alkali-soluble phenol resin 
improves sensitivity, resolution, etching resistance, and store stability of the 
hydrogen-added resin. In the invention, a resin obtained by substituting an 
acid-unstable group for at least part of hydroxyl groups of such an alkali-soluble, 
hydrogen-added phenolic resin is used. 

[0019] Examples of the acid-unstable groups used in the invention can be 
exemplified by, but not limited to, alkyl ether groups, such as methyl ether, isopropyl 
ether, isobutyl ether, t-butyl ether, cyclohexyl ether, and t-butyl cyclohexyl ether, alkenyl 
ether groups, such as allyl ether, 2-butenyl ether, 2-cyclohexenyl ether, and 


1 -methyl-2-propenyl ether, aralkyl ether groups, such as benzyl ether and t-butylbenzyl 
ether, linear acetal groups, such as methoxymethyl ether, ethoxymethyl ether, 
isopropoxymethyl ether, t-butoxymethyl ether, phenoxymethyl ether, and 
trichloroethoxymethyl ether, an nular acetals, such as tetrahydrofuranyl and 
tetrahydropyranyl, enol ether groups, such as vinyl ether, 1-propenyl, 1-butenyl, 
1 ,3-butadienyl, and phenylvinyl ether, carbonate groups, such as isopropoxycarbonyloxy, 
2-butenyloxycarbonyloxy, t-butoxycarbonyloxy, 1 -methyl-2-propynyloxycarbonyloxy, 
cyclohexyloxycarbonyloxy, and 2- cyclohexenyloxycarbonyloxy, and orthocarbonate 
groups, such as trimethoxymethyloxy, triethoxymethyloxy, tripropoxymethyloxy, and 
methoxydiethoxymethyloxy. 
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